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Audio-perceptual voice analysis is common in clinical practice. Eventhough acoustic analysis provides
objective and useful data, audioperception is irreplaceable. The main purpose of this observational
research was to develop a singing voice rating scale (Escala de Apreciac¸a˜o da Voz Cantada – EAVOZC)
and second to identify the Fado’s singing voice audio-perceptual profile. EAVOZC has a continuous
visual analogue scale with a 50mm line to grade the accentuation level on 13 audio-perceptual
voice parameters: 1) pitch, 2) loudness, 3) resonance, 4) phonatory and respiratory coordination, 5)
precise articulation, 6) voice quality (roughness, breathiness, strain and asthenia), 7) vibrato, 8) voice
projection, 9) voice emotional expression, 10) timbre, 11) brilliance, 12) tuning and 13) global voice
appreciation.
This paper reports the audio-perceptual classifications of singing voice using the EAVOZC. 40
judges participated in this study: 10 singing teachers (ST), 10 speech-language pathologists (SLP), 10
Fado singers (FS) and 10 naive listeners (NL). Age ranged from [19–73] yrs. Judges listened to 20 voice
samples of the Fado Chorus “Nem a´s paredes confesso”. These samples were produced by 10 males,
10 females; 10 amateur, 10 professional singers divided in two age groups [18–55] and [55–70]. Judges
filled in the EAVOZC. One-way ANOVA and t-test were used with a α at .05.
Results revealed ST and SLP significantly judged singing voice samples in a similar manner in
terms of the audio-parameters above listed. The same happened in the groups FS and NL except for
timbre and brilliance. Therefore, from now on the results were presented based on 2 groups
instead of 4.
EAVOZCparameters showed that male and female voices’ were distinct in roughness, pitch, tuning
and global voice appreciation. Professional Fado singers had higher scores in tuning, emotional expres-
sion, precise articulation and had less tension when compared to amateurs. Timbre was classified as
dark on male voices and light on female voices. Brilliance was absent in males and present in female
voices.
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Audio-perceptual features of the singing voice classified by 4 judges’ 
groups: development of an appreciation scale 
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Audio-perceptual voice analysis is common in 
clinical practice. Eventhough acoustic analysis 
provides objective and useful data, audioperception is 
irreplaceable. 7KHPDLQSXUSRVHRIWKLVREVHUYDWLRQDO
UHVHDUFKZDV WRGHYHORSDVLQJLQJYRLFH UDWLQJVFDOH
(VFDODGH$SUHFLDomRGD9R]&DQWDGD±($92=&
DQG VHFRQG WR LGHQWLI\ WKH )DGR¶V VLQJLQJ YRLFH
DXGLRSHUFHSWXDOSURILOH($92=&KDVDFRQWLQXRXV
YLVXDODQDORJXHVFDOHZLWKDPPOLQHWRJUDGHWKH
DFFHQWXDWLRQ OHYHO RQ  DXGLRSHUFHSWXDO YRLFH
SDUDPHWHUV  SLWFK  ORXGQHVV  UHVRQDQFH 
SKRQDWRU\ DQG UHVSLUDWRU\ FRRUGLQDWLRQ   SUHFLVH
DUWLFXODWLRQYRLFHTXDOLW\URXJKQHVVEUHDWKLQHVV
VWUDLQDQGDVWKHQLDYLEUDWRYRLFHSURMHFWLRQ
YRLFH HPRWLRQDO H[SUHVVLRQ  WLPEUH 
EULOOLDQFH  WXQLQJ DQG  JOREDO YRLFH
DSSUHFLDWLRQ
7KLV SDSHU UHSRUWV WKH DXGLRSHUFHSWXDO
FODVVLILFDWLRQV RI VLQJLQJ YRLFH XVLQJ WKH ($92=&
 MXGJHV SDUWLFLSDWHG LQ WKLV VWXG\  VLQJLQJ
WHDFKHUV 67  VSHHFKODQJXDJH SDWKRORJLVWV
6/3  )DGR VLQJHUV )6 DQG  QDLYH OLVWHQHUV
1/$JH UDQJHG IURP >> \UV -XGJHV OLVWHQHG
WR  YRLFH VDPSOHV RI WKH )DGR &KRUXV ³1HP jV
SDUHGHVFRQIHVVR´7KHVHVDPSOHVZHUHSURGXFHGE\
 PDOHV  IHPDOHV  DPDWHXU  SURIHVVLRQDO
VLQJHUV GLYLGHG LQ WZR DJH JURXSV >> DQG >
@ -XGJHV ILOOHG LQ WKH ($92=&  2QHZD\
$129$DQGWWHVWZHUHXVHGZLWKDĮDW
5HVXOWVUHYHDOHG67DQG6/3VLJQLILFDQWO\MXGJHG
VLQJLQJYRLFHVDPSOHVLQDVLPLODUPDQQHULQWHUPVRI
WKH DXGLRSDUDPHWHUV DERYH OLVWHG 7KH VDPH
KDSSHQHGLQWKHJURXSV)6DQG1/H[FHSWIRUWLPEUH
DQG EULOOLDQFH 7KHUHIRUH IURP QRZ RQ WKH UHVXOWV
ZHUHSUHVHQWHGEDVHGRQJURXSVLQVWHDGRI
($92=& SDUDPHWHUV VKRZHG WKDW PDOH DQG
IHPDOH YRLFHV¶ ZHUH GLVWLQFW LQ URXJKQHVV SLWFK
WXQLQJ DQG JOREDO YRLFH DSSUHFLDWLRQ 3URIHVVLRQDO
)DGR VLQJHUVKDGKLJKHU VFRUHV LQ WXQLQJ HPRWLRQDO
H[SUHVVLRQ SUHFLVH DUWLFXODWLRQ DQG KDG OHVV WHQVLRQ
ZKHQ FRPSDUHG WR DPDWHXUV 7LPEUH ZDV FODVVLILHG
DV GDUN RQPDOH YRLFHV DQG OLJKW RQ IHPDOH YRLFHV
%ULOOLDQFHZDVDEVHQWLQPDOHVDQGSUHVHQWLQIHPDOH
YRLFHV .H\ZRUGV $XGLRSHUFHSWXDO SDUDPHWHUV
VLQJLQJYRLFHVFDOH)DGRMXGJHV 
 0DLQWH[W
9RLFH LVSURGXFHG WKURXJKDFRPSOH[PHFKDQLVP
RI QHXURPXVFXODU FRRUGLQDWLRQ LQYROYLQJ WKH
UHVSLUDWRU\ ODU\QJHDO DQG VXSUDODU\QJHDO V\VWHPV
0HQGHV *XHUUHLUR 6LP}HV 	 0RUHLUD 
+RZHYHU PDQ\ IDFWRUV PD\ LQIOXHQFH YRLFH
SURGXFWLRQ HQYLURQPHQW VSHHFK FRQWH[W HJ
FKHHUIXOVDGSURIHVVLRQDOVLQJLQJYRLFHH[SHULHQFH
HWF %HKODX,VKLL$UDVKLUR	3HUHLUD
9RLFHSURGXFWLRQPD\HQWDLOVSRNHQYRLFHDQGVXQJ
YRLFH ERWK VKDUH WKH VDPH SK\VLRORJLF PHFKDQLVP
KRZHYHU ZLWK GLVWLQFW DFRXVWLF DQG DXGLRSHUFHSWXDO
IHDWXUHV%UDGOH\
$XGLRSHUFHSWXDO YRLFH DQDO\VLV LV FRPPRQ DQG
LUUHSODFHDEOH LQ FOLQLFDO SUDFWLFH (YHQWKRXJK PXFK
VRIWZDUH DQG HTXLSPHQW DUH DYDLODEOH IRU DFRXVWLF
DQDO\VLV 2UOLNRII HW DO  $XGLRSHUFHSWXDO
LQWUD DQG LQWHUMXGJH UHOLDELOLW\ RIWHQ SUHVHQWKLJKHU
YDULDELOLW\GXHWRLWVVXEMHFWLYLW\/LVWHQHUVIUHTXHQWO\
DJUHH RQ SHUFHSWXDO FODVVLILFDWLRQ RI QRUPDO YV
SDWKRORJLF YRLFHV DQG GLVDJUHH LQ PLOG DQGRU
PRGHUDWHGHYLDQWYRLFHV.UHLPDQ*HUUDW.HPSVWHU
(UPDQ	%HUNH1DLYHOLVWHQHUVGLIIHUPRUHLQ
WKH FODVVLILFDWLRQ RI SDWKRORJLF YRLFHV DQG H[SHUW
OLVWHQHUV LQ QRUPDO YRLFHV FODVVLILFDWLRQ .UHLPDQ
*HUUDW 3UHFRGD 	 %HUNH  'HGLYLWLV HW DO

7KHUH DUH VHYHUDO VFDOHV IRU WKH VSRNHQ YRLFH EXW
IHZ IRU WKH VLQJLQJ YRLFH 7KH VLQJLQJ VFDOHV
SXEOLVKHG LQ VFLHQWLILF ZRUNV ZHUH PDLQO\ GHVLJQHG
IRU VSHFLILF VWXGLHV 2OLYHLUD  /H%RUJQH /HH
6WHPSOH 	 %XVK  (NKROP 3DSDJLDQQLV 	
&KDJQRQ
$XGLRSHUFHSWXDO VFDOHV ZHUH GHVLJQHG WR DVVHVV
WKHVLQJHUV¶YRLFHHQWDLOLQJSKRQDWRU\DQGUHVSLUDWRU\
FRRUGLQDWLRQ SLWFK ORXGQHVV YRFDO RQVHW
UHVRQDQFHULQJ IRFXV QDVDOLW\ DQG UHJLVWUDWLRQ
EUHDNV YRFDO UHJLVWHU EULOOLDQFH SURMHFWLRQ YLEUDWR
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WLPEUH DQG YRFDO TXDOLW\ 7KH VFDOH W\SHV ZHUH
FDWHJRULFDOHTXDODSSHDULQJLQWHUYDO($,DQGYLVXDO
DQDORJ 9$ 2OLYHLUD  /H%RUJQH /HH
6WHPSOH 	 %XVK  (NKROP 3DSDJLDQQLV 	
&KDJQRQ  2DWHV %DLQ 'DYLV &KDSPDQ 	
.HQQ\
,QRUGHUWRGHYHORSDVFDOHLWLVHVVHQWLDOWRDVVHVV
WKH VFDOHV¶ YDOLGLW\ DQG UHOLDELOLW\ .HQQHWK 6KLSOH\
	0DF$IHH7KHUHZDVDQDFFHSWDEOHLQWUDDQG
LQWHU UDWHU UHOLDELOLW\ ,&&! IRU ($, DQG 9$
VFDOHV 2DWHV %DLQ 'DYLV &KDSPDQ 	 .HQQ\
 ,QWUDMXGJH UHOLDELOLW\ ZDV VWXGLHG LQ WKH 9$
VFDOH &$3(9 DQG RUGLQDO VFDOH *5%$6 7KH
FRQFOXVLRQV ZHUH WKDW &$3(9 ZDV OHVV UHOLDEOH
=UDLFNHWDO
($92=& ZDV GHYHORSHG LQ RUGHU WR DOORZ DQ
REMHFWLYH TXDOLWDWLYH DV ZHOO DV TXDQWLWDWLYH DXGLR
SHUFHSWXDO UDWH RI WKH VLQJLQJ YRLFH  1RQHWKHOHVV
WKHUHPLJKWEHDQDVVRFLDWLRQDPRQJDXGLRSHUFHSWXDO
SDUDPHWHUVDQDOWHUHGSDUDPHWHUFDQKDYHDQ LPSDFW
RQRWKHUVEXWQRWQHFHVVDULO\)RULQVWDQFHSKRQDWRU\
DQG UHVSLUDWRU\ FRRUGLQDWLRQ YRLFH SURMHFWLRQ
UHVRQDQFH SUHFLVH DUWLFXODWLRQ DQG DOVR ORXGQHVV DUH
DVVRFLDWHG3HQWHDGR6RDUHVH&DPDFKR
)DGR VLQJHUV¶ YRLFH LV DXGLRSHUFHSWXDOO\ GLVWLQFW
IURP RWKHU YRFDO PXVLFDO VW\OHV VXFK DV O\ULF
&RXQWU\0XVLFDOWKHDWHU6RXO-D]]DQG3RSVLQJHUV
0HQGHV 5RGULJXHV 	 *XHUUHLUR  +RZHYHU
WKHUH LV QR VFLHQWLILF HYLGHQFH WKDW VXSSRUWV WKLV
SHUFHSWLRQRULWVDFRXVWLFFRUUHODWLRQ&DVWHOR%UDQFR
 *RXYHLD  1HU\  7KHUHIRUH LW LV
UHOHYDQW WR FKDUDFWHUL]H TXDQWLWDWLYHO\ DQG
TXDOLWDWLYHO\WKLVYRLFHJHQUH
)DGRLVDWUDGLWLRQDO3RUWXJXHVHPXVLFJHQUHDGGHG
WR 8QLWHG 1DWLRQV (GXFDWLRQDO 6FLHQWLILF DQG
&XOWXUDO 2UJDQL]DWLRQ¶V 81(6&2 OLVW RI :RUOG¶V
,QWDQJLEOH &XOWXUDO +HULWDJH LQ  7KH VLQJHU
XVXDOO\LVVRORLQVWUXPHQWDOO\DFFRPSDQLHGE\YLROD
FODVVLFJXLWDUDQG3RUWXJXHVHJXLWDU&DUYDOKR
&RRN)DGRVRQJVDUHPHODQFKROLFDQGUHIOHFW
IHHOLQJV RI VDGQHVV IDWH DQG ORYH VRUURZ &DUYDOKR

7KH PDLQ SXUSRVH RI WKLV REVHUYDWLRQDO UHVHDUFK
ZDV WR GHYHORS D VLQJLQJ YRLFH UDWLQJ VFDOH
($92=& DQG VHFRQGO\ WR LGHQWLI\ WKH )DGR¶V
VLQJLQJYRLFHDXGLRSHUFHSWXDOSURILOH
7KLV VWXG\ ZLOO GHYHORS WHDFKLQJ FOLQLFDO DQG
VFLHQWLILFNQRZOHGJHRIWKH)DGRVLQJLQJYRLFH$OVR
LW ZLOO DOORZ DQ XQGHUVWDQGLQJ RQ )DGR¶V VLQJLQJ
YRFDO IHDWXUHV DQG GHYHORSLQJ DQ HYLGHQFH EDVHG
SUDFWLFH

1RPHQFODWXUH
67 6LQJLQJWHDFKHUV
6/3 6SHHFKDQGODQJXDJHSDWKRORJLVWV
)6 )DGRVLQJHUV
1/ 1DLYHOLVWHQHUV
($92=&6LQJLQJYRLFHUDWLQJVFDOH
($, (TXDODSSHDULQJLQWHUYDO
9$ 9LVXDODQDORJ
0HWKRGV
7KLV SDSHU UHSRUWV WKH DXGLRSHUFHSWXDO
FODVVLILFDWLRQV RI VLQJLQJ YRLFH XVLQJ WKH ($92=&
 MXGJHV SDUWLFLSDWHG LQ WKLV VWXG\  VLQJLQJ
WHDFKHUV 67  VSHHFK DQG ODQJXDJH SDWKRORJLVWV
6/3  )DGR VLQJHUV )6 DQG  QDLYH OLVWHQHUV
1/ DJH UDQJHG IURP >>  PDOHV DQG 
IHPDOHV 6HH 7DEOH   67 DQG 6/3 ZHUH FKRVHQ
EHFDXVH WKH\ ZRUN ZLWK VLQJHUV UHSUHVHQW WKH
SHGDJRJLF DQG KHDOWK FDUH DUHDV LQ VLQJLQJ DQG
VSHDNLQJ YRLFH UHVSHFWLYHO\ )6 DUH VLQJLQJ YRLFH
SHUIRUPHUVDQGDXGLWRU\VNLOOHGOLVWHQHUVDQG1/DUH
FRQVXPHUVRIWKHVLQJHUV¶SURGXFWLRQ
7DEOH-XGJHV¶FKDUDFWHUL]DWLRQ
-XGJH *HQGHU 1
$JH ([SHULHQFH\U
0HDQ 0LQ 0D[ 0HDQ 0LQ 0D[
67
0       
)       
6/3
0       
)       
)6
0       
)       
1/
0       
)       
7RWDO       
0LQ PLQLPXP0D[ PD[LPXP67 VLQJLQJWHDFKHUV
6/7 VSHHFKDQGODQJXDJHSDWKRORJLVWV)6 )DGRVLQJHUV1/ 
QDLYHOLVWHQHUV0 PDOH) )HPDOH

-XGJHV OLVWHQHG WR  YRLFH VDPSOHV RI WKH )DGR
FKRUXV ³1HPjV SDUHGHV FRQIHVVR´ 1RW HYHQ WR WKH
ZDOOV,FRQIHVVSOXVIRXUUHSHDWHGVDPSOHVWR
DVVHVV LQWUDMXGJH UHOLDELOLW\ 7KHVH VLQJLQJ YRLFH
VDPSOHVZHUHSURGXFHGE\)DGRVLQJHUVPDOHV
 IHPDOHV  DPDWHXU  SURIHVVLRQDO VLQJHUV
GLYLGHGLQWZRDJHJURXSV>>DQG>@
(DFK MXGJH KHDUG  YRLFH VWLPXOL IRU D WRWDO RI
YRLFHDSSUHFLDWLRQV
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,QFOXVLRQ FULWHULD IRU MXGJHV¶ VHOHFWLRQ ZHUH 
)LYH \HDUV RI YRLFH H[SHULHQFH  +HDULQJ ZLWKLQ
QRUPDOOLPLWV/LWHUDWHDQG(XURSHDQSRUWXJXHVH
DVQDWLYHODQJXDJH
-XGJHV ZHUH FKRVHQ E\ FRQYHQLHQFH XVLQJ WKH
³VQRZEDOOPHWKRG´,Q³VQRZEDOOPHWKRG´WKHLQLWLDO
VXEMHFWVSURYLGHQDPHVRISRWHQWLDOVXEMHFWV5LEHLUR

3URFHGXUHV
$OOMXGJHVKDGDQDXGLWRU\VFUHHQLQJSHUIRUPHGWR
JXDUDQWHH WKDW WKHLU DXGLWRU\ DFXLW\ ZDV ZLWKLQ
QRUPDOOLPLWVIRUVSHHFKSURGXFWLRQSXUSRVHV 3XUH
WRQH IUHTXHQFLHV RI   DQG +] DW 
G% ZHUH JLYHQ XVLQJ D *6,  $XGLRPHWHU $VKD

9RLFHVDPSOHVZHUHJLYHQWKUHHWLPHVHDFKLQIUHH
ILHOG DW  G% 1RLVH HQYLURQPHQW ZDV DOZD\V OHVV
WKDQG%PHDVXUHGZLWKD0LQL6RXQG/HYHO0HWHU
,12  6WDQGDUG 67 -XGJHV ILOOHG LQ WKH
($92=&
 YRLFH VDPSOHV ZHUH GLYLGHG LQ  VXEVHFWLRQV
ZLWKYRLFHVDPSOHVHDFKDQGDUGVXEVHFWLRQZLWK
WKH  UHSHDWHG VDPSOHV 7KHUH ZHUH ILYH PLQXWHV
LQWHUYDOEHWZHHQHDFKVXEVHFWLRQWRDYRLGIDWLJXH
6FDOH
($92=& LV D FRQWLQXRXV YLVXDO DQDORJXH VFDOH
ZLWKDPPOLQHWRJUDGHWKHDFFHQWXDWLRQOHYHOWKH
JUHDWHU DFFHQWXDWLRQ WKH KLJKHU WKH VFRUH =HUR
PHDQV DGHTXDWH DQG  PHDQV DOWHUHG 7KH
UDWLRQDOH IRU WKLV GHFLVLRQ ZDV EDVHG RQ WKH KLJKHU
VHQVLWLYLW\RIYLVXDODQDORJVFDOHV1HPUHWDO
2DWHV%DLQ'DYLV&KDSPDQ	.HQQ\7KLV
VFDOHDOVRLQFOXGHVVL[GLFRWRPLFLWHPVJHQGHUDJH
WLPEUH EULOOLDQFH SURIHVVLRQDO H[SHULHQFH
FODVVLILFDWLRQDPDWHXUYVSURIHVVLRQDODQGD\HVQR
TXHVWLRQDERXWWKHGHVLUHWRFRQWLQXHWRKHDUWKHVDPH
VLQJHU
($92=& KDV ILYH FDWHJRULHV ZLWK DXGLR
SHUFHSWXDO SDUDPHWHUV $ SLWFK DQG ORXGQHVV %
5HVRQDQFH QDVDO RUDO DQG ODU\QJRSKDU\QJHDO &
3KRQDWRU\ DQG UHVSLUDWRU\ FRRUGLQDWLRQ DQG SUHFLVH
DUWLFXODWLRQ ' 9RLFH TXDOLW\ URXJKQHVV
EUHDWKLQHVV VWUDLQ DQG DVWKHQLD ( 9LEUDWR YRLFH
SURMHFWLRQ YRLFH HPRWLRQDO H[SUHVVLRQ WLPEUH
EULOOLDQFHWXQLQJDQGJOREDOYRLFHDSSUHFLDWLRQ
7KHVFDOHDOVRHQWDLOVIRXUSDUDPHWHUVUHODWHGZLWK
JHQGHU DJH SURIHVVLRQDO H[SHULHQFH FODVVLILFDWLRQ
DPDWHXU YV SURIHVVLRQDO DQG LI WKH MXGJH ZRXOG
OLNHWRKHDUWKHJLYHQYRLFHVDPSOH
($92=& FRQWHQW YDOLGLW\ ZDV DVVHVVHG E\ 
MXGJHV  67  6/3  )6 DQG  1/ $ WKHPDWLF
DQDO\VLV ZDV SHUIRUPHG LQ RUGHU WR LPSURYH WKH
FRQWHQWDQGIRUP,QWUDMXGJHUHOLDELOLW\ZDVDVVHVVHG
UHSHDWHG MXGJPHQWV RI YRLFH VDPSOHV DQG LQWHUUDWHU
UHOLDELOLW\ ZDV DVVHVVHG E\ FRPSDULQJ WKH  JURXSV
MXGJPHQWV
6WDWLVWLFDODQDO\VLV
,QWUDMXGJH UHOLDELOLW\ DQDO\VLV ZDV EDVHG RQ WKH
UHSHDWHG YRLFH VDPSOHV XVLQJ 3HDUVRQ &RUUHODWLRQ
3HVWDQDH*DJHLUR,QWHUMXGJHUHOLDELOLW\ZDV
GHWHUPLQHGZLWKRQHZD\$129$Į
$XGLRSHUFHSWXDOSDUDPHWHUGLIIHUHQFHVDFFRUGLQJ
WR JHQGHU DJH JURXS DQG SURIHVVLRQDO H[SHULHQFH
ZHUHGHWHUPLQHGZLWKWWHVW
5HVXOWV
,QWUDMXGJHUHOLDELOLW\ZDVSHUIRUPHGE\MXGJHV
RQUHSHDWHGYRLFHVDPSOHV
5HOLDELOLW\ ZDV KLJK LQ URXJKQHVV U676/3  
U)61/ DVWKHQLD U676/3 U)61/ JHQGHU
FODVVLILFDWLRQ U676/3  U)61/  DQG LQ
ORXGQHVVU676/3 5HOLDELOLW\ZDVORZLQYLEUDWR
SUHVHQFH U676/3  U)61/  QDVDO U)61/ 
DQG RUDO U676/3  UHVRQDQFH SUHFLVH DUWLFXODWLRQ
U)61/  DQG SURIHVVLRQDO FODVVLILFDWLRQ
U)61/ 

,QWHUMXGJHUHOLDELOLW\
2QH ZD\ $129$ ZDV SHUIRUPHG WR GHWHUPLQH
LQWHU MXGJHUHOLDELOLW\DPRQJWKHJURXSVRI MXGJHV
7KHJURXSV67DQG6/3KDGVLPLODUUHVSRQVHVDVZHOO
DV JURXSV )6 DQG1/ 7KH  JURXSVZHUH FOXVWHUHG
LQWR  JURXSV IRU DQDO\VLV RI DXGLRSHUFHSWXDO
SDUDPHWHUV H[FHSW IRU WLPEUH DQG EULOOLDQFH 7KH
VDPH WUHQG ZDV IRXQG LQ MXGJPHQWV KRZHYHU ZLWK
KLJKHU VFRUHV JLYHQ E\ )61/ FRPSDULQJ WR
676/3

($92=&-XGJPHQWV
)RUJHQGHUFODVVLILFDWLRQPDOH)DGRVLQJHUYRLFHV
FRUUHFWO\ LGHQWLILHG DVPDOHV  E\ 67 DQG )6
MXGJHV7KHVHVFRUHVGHFUHDVHGIRU6/3DQG1/
DQG  UHVSHFWLYHO\ )HPDOH )DGR VLQJHUV YRLFH
VDPSOHV ZHUH FRUUHFWO\ LGHQWLILHG DV IHPDOHV E\ DOO
MXGJHVH[FHSWIRU1/$OOYRLFHVZHUHPDLQO\
LGHQWLILHGDVDPDWHXUVDQGEHORQJLQJWRWKHDJHJURXS
>>E\WKHJURXSVRIMXGJHV6HH7DEOH





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7DEOH$XGLRSHUFHSWXDOSDUDPHWHUVMXGJPHQWVRIJHQGHU
DJHJURXSDQGSURIHVVLRQDOH[SHULHQFH
   67 6/3 )6 1/7RWDO ULJKWDQVZHUV
*HQGHU
0DOH     
)HPDOH     
$JHUDQJH
     
>>     
>@     
!     
3URIHVVLRQDO
H[SHULHQFH
$PDWHXU     
3URIHVVLRQDO     
67 VLQJLQJWHDFKHUV6/3 VSHHFKDQGODQJXDJHSDWKRORJLVWV)6
 IDGRVLQJHUV1/ QDLYHOLVWHQHUV

5RXJKQHVV LQ PDOH YRLFHV¶ ZDV VLJQLILFDQWO\
S  KLJKHU FRPSDULQJ ZLWK IHPDOHV $PDWHXUV
DQGROGHU)DGRVLQJHUVDOVRH[KLELWHGKLJKVFRUHVIRU
ERWKJHQGHUV6HH)LJXUH
)LJXUH-XGJHV¶FODVVLILFDWLRQVRIURXJKQHVV

%UHDWKLQHVV JHQHUDOO\ KDG KLJKHU VFRUHV LQPDOHV
FRPSDUHG ZLWK IHPDOHV DPDWHXUV FRPSDUHG ZLWK
SURIHVVLRQDOVDQGROGHUFRPSDUHGZLWK\RXQJHU)DGR
VLQJHUV6HH)LJXUH

)LJXUH-XGJHV¶FODVVLILFDWLRQVRIEUHDWKLQHVV

7HQVLRQZDVJHQHUDOO\VLJQLILFDQWKLJKHUIRUPDOHV
S676/3  S)61/  FRPSDUHG ZLWK IHPDOHV
$PDWHXUV ZHUH FODVVLILHG ZLWK KLJKHU VFRUHV
FRPSDUHG ZLWK SURIHVVLRQDOV DQG ROGHU FRPSDUHG
ZLWK \RXQJHU )DGR VLQJHUV 2OGHU IHPDOH )DGR
VLQJHUVKDG WKHKLJKHUVFRUHVPHDQLQJDPRUH WHQVH
YRLFH6HH)LJXUH
)LJXUH-XGJHV¶FODVVLILFDWLRQVRIWHQVLRQ

$VWKHQLDKDG WKHKLJKHUVFRUHV LQPDOHDPDWHXUV
2OGHU )DGR VLQJHUVZHUH VFRUHG KLJKHU LQGLFDWLQJ D
PRUHDVWKHQLFYRLFH6HH)LJXUH


)LJXUH-XGJHV¶FODVVLILFDWLRQVRIDVWKHQLD

1HJDWLYH ORXGQHVV LQGLFDWHG D ZHDN ORXGQHVV RI
)DGRVLQJHUV  6HH)LJXUHRIVFRUHV
LQGLFDWHGDQDGHTXDWHORXGQHVV/RXGQHVVZDVVFRUHG
ZLWK QHJDWLYH YDOXHV E\PRVW MXGJHV /RXGQHVV KDG
KLJKHU VFRUHV LQ PDOHV FRPSDUHG ZLWK IHPDOHV
DPDWHXUV FRPSDUHG ZLWK SURIHVVLRQDOV DQG \RXQJHU
FRPSDUHGZLWKROGHUVLQJHUV


)LJXUH-XGJHV¶FODVVLILFDWLRQVRIORXGQHVV

9RLFHSURMHFWLRQZDVFODVVLILHGZLWKORZHUVFRUHV
LQGLFDWLQJEHWWHUYRLFHSURMHFWLRQIRUPDOHVFRPSDUHG
ZLWK IHPDOHVSURIHVVLRQDOV FRPSDUHGZLWKDPDWHXUV
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DQG\RXQJHUFRPSDUHGZLWKROGHUVLQJHUV6HH)LJXUH



)LJXUH-XGJHV¶FODVVLILFDWLRQVRIYRLFHSURMHFWLRQ

3LWFKZDVFODVVLILHGDVORZHUIRUPDOHVDQGKLJKHU
IRU IHPDOHV E\ DOO MXGJHV 3LWFKZDV VFRUHG DV GHHS
IRU PDOHV DQG DFXWH IRU IHPDOHV 3URIHVVLRQDO )DGR
VLQJHUVZHUH XVXDOO\ VFRUHGZLWK GHHSHU YRLFHV WKDQ
DPDWHXUV DV ZHOO DV ROGHU FRPSDULQJ WR \RXQJHU
VLQJHUV6HH)LJXUH


)LJXUH-XGJHV¶FODVVLILFDWLRQVRISLWFK

9LEUDWRZDV LGHQWLILHGPRVWRI WKH WLPHV LQ WKHVH
YRLFHV  ,WZDVFODVVLILHGDVH[DJJHUDWHG LQ
PDOHVDQGZHDNLQIHPDOHVVHH)LJXUH


)LJXUH-XGJHV¶FODVVLILFDWLRQVRIYLEUDWR

)DGR VLQJHUV ZHUH PRVWO\ LQ WXQH FRQVLGHULQJ D
FXWRIISRLQWDW2OGHUIHPDOHVZHUHVFRUHGZLWK
OHVV WXQLQJ YRLFH 3URIHVVLRQDOV ZHUH PRUH LQ WXQH
DFFRUGLQJWRMXGJHV6HH)LJXUH


)LJXUH-XGJHV¶FODVVLILFDWLRQVRIWXQLQJYRLFH

5HVRQDQFH ZDV VFRUHG ZLWK KLJKHU YDOXHV LQ
ODU\QJRSKDU\QJHDOUHVRQDQFH6HH)LJXUH


)LJXUH-XGJHV¶FODVVLILFDWLRQVRIUHVRQDQFH

9RLFH HPRWLRQDO H[SUHVVLRQ ZDV FODVVLILHG ZLWK
KLJKHUVFRUHVLQGLFDWLQJOHVVHPRWLRQDOH[SUHVVLRQRQ
PDOHV FRPSDUHG ZLWK IHPDOHV DPDWHXUV FRPSDUHG
ZLWKSURIHVVLRQDOVDQGROGHUFRPSDUHGZLWK\RXQJHU
)DGR VLQJHUV $PDWHXU ROGHU IHPDOHV ZHUH DQ
H[FHSWLRQ WKH\ KDG WKH KLJKHU VFRUHV DQG WKHUHIRUH
OHVVHPRWLRQDOH[SUHVVLRQ6HH)LJXUH


)LJXUH-XGJHV¶FODVVLILFDWLRQVRIHPRWLRQDOH[SUHVVLRQ

3KRQDWRU\DQGUHVSLUDWRU\FRRUGLQDWLRQZDVVFRUHG
KLJK LQGLFDWLQJ OHVV EUHDWKLQJ DQG VSHDNLQJ
FRRUGLQDWLRQ LQ DPDWHXU ROGHU )DGR VLQJHUV
3URIHVVLRQDOV DQG \RXQJHU )DGR VLQJHUV ZHUH ORZ
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VFRUHG LQGLFDWLQJ KLJKHU EUHDWKLQJ DQG VSHDNLQJ
FRRUGLQDWLRQ6HH)LJXUH


)LJXUH  -XGJHV¶ FODVVLILFDWLRQV RI 3KRQDWRU\ DQG UHVSLUDWRU\
FRRUGLQDWLRQ

3UHFLVHDUWLFXODWLRQKDGKLJKHUVFRUHVIRUDPDWHXUV
FRPSDUHG ZLWK SURIHVVLRQDOV DQG ROGHU FRPSDUHG
ZLWK\RXQJHU)DGRVLQJHUVWKHUHIRUHOHVVDUWLFXODWLRQ
SUHFLVLRQ7KHFXWRIISRLQWDWLQGLFDWHVDJRRG
DUWLFXODWLRQ SUHFLVLRQ 7KLV SDUDPHWHU ZDV VFRUHG
ZLWKVLPLODU WUHQGH[FHSW IRUPDOHSURIHVVLRQDOVDQG
IHPDOH \RXQJHU DPDWHXUV 676/3 VFRUHG PDOH
SURIHVVLRQDOV ZLWK ORZHU YDOXHV KLJKHU YHUEDO
SUHFLVLRQWKDQIHPDOH\RXQJHUDPDWHXU6HH)LJXUH


)LJXUH-XGJHV¶FODVVLILFDWLRQVRISUHFLVHDUWLFXODWLRQ
)LJXUH-XGJHV¶FODVVLILFDWLRQVRIWLPEUH
*OREDO YRLFH DSSUHFLDWLRQ ZDV FODVVLILHG ZLWK
KLJKHU VFRUHV RQ DPDWHXUV FRPSDUHG ZLWK
SURIHVVLRQDOVDQGROGHUFRPSDUHGZLWK\RXQJHU)DGR
VLQJHUV7KLVPHDQVWKH\ZHUHFRQVLGHUHGWRKDYHWKH
PRVWXQSOHDVDQWYRLFHV
)HPDOH ROGHUDPDWHXUVKDG WKHKLJKHU VFRUHV DQG
IHPDOH SURIHVVLRQDOV WKH ORZHVW VFRUHV 6HH )LJXUH


)LJXUH-XGJHV¶FODVVLILFDWLRQVRIJOREDOYRLFHDSSUHFLDWLRQ

)RU WLPEUHPDOHYRLFHVZHUHFODVVLILHGDV³GDUN´
DQG IHPDOHV DV ³OLJKW´ 6/3 ZHUH WKH MXGJHV ZKR
VFRUHG WLPEUH DV µ'RQ¶W NQRZ¶ PRUH WLPHV 6HH
)LJXUH
%ULOOLDQFH ZDV FODVVLILHG DV DEVHQW LQ PDOH DQG
DPDWHXU YRLFHV DQG SUHVHQW LQ IHPDOHV DQG
SURIHVVLRQDOYRLFHV%ULOOLDQFHZDVXVXDOO\ DEVHQW LQ
\RXQJHU IHPDOH DPDWHXU VLQJHUV¶ DQG SUHVHQW LQ
SURIHVVLRQDOV¶YRLFH
'LVFXVVLRQ
7KLV VWXG\ DXGLRSHUFHSWXDOO\ PHDVXUHG VXQJ
YRLFHSURGXFWLRQVRI)DGRVLQJHUV
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$ VLQJLQJ YRLFH UDWLQJ VFDOH ZDV GHYHORSHG LWV
YDOLGLW\DQGUHOLDELOLW\ZHUHWHVWHG
9DOLGLW\ ZDV WHVWHG ZLWK  MXGJHV WR LPSURYH
FRQWHQWDQGIRUP
,QWUDMXGJHUHOLDELOLW\RIWKLV9$VFDOHZDVKLJKLQ
URXJKQHVV DVWKHQLD JHQGHU FODVVLILFDWLRQ DQG
ORXGQHVV ,QWUDMXGJH UHOLDELOLW\ ZDV ORZ IRU
($92=& DV IRU &$3(9 FRPSDULQJ WR *5%$6
=UDLFNHWDO3RVVLEO\EHFDXVHD9$VFDOHKDV
D ZLGHU UDQJH RI SRVVLEOH YDOXHV FRPSDULQJ WR D
FDWHJRULFDOVFDOH
,QWHUMXGJHUHOLDELOLW\ZDVWHVWHGDQGWKHJURXSV
ZHUHFOXVWHUHGLQWRJURXSV676/3DQG)61/W
WHVW VKRZHGQRVLJQLILFDQWGLIIHUHQFHVEHWZHHQ WKHVH
JURXSVVFRUHVS!67DQG6/3JDYHORZHUVFRUHV
FRPSDULQJ WR )6 DQG 1/ KRZHYHU WKH WUHQGV ZHUH
XVXDOO\WKHVDPHEXWZLWKGLIIHUHQWVFRUHV7KLVLQWHU
MXGJHUHOLDELOLW\PDNHVVHQVHVLQFH67DQG6/3KDYH
D VWUXFWXUHG EDFNJURXQG RQ YRLFH VLQJLQJ DQGRU
VSRNHQ )6 DQG1/ KDG VLPLODU VFRUHV ZKLFKPHDQ
WKH\VKDUHDFRPPRQNQRZOHGJHRQVLQJLQJYRLFHLQ
WKHOLJKWRIFRQVXPHUV
7KHUHLVDKLJKYDULDELOLW\LQWUDDQGLQWHUMXGJHVGXH
WR LWV VXEMHFWLYLW\ ZKLFK DUH XVXDO LQ SHUFHSWXDO
VWXGLHV )DGR VLQJHUV SUHVHQWHG VRPH KLJK VFRUHV
ZKLFKPD\EHPLOGRUPRGHUDWHGHYLDQWGHVFULEHGDV
KDYLQJ ORZHU UHOLDELOLW\ .UHLPDQ HW DO 
.UHLPDQHWDO'HGLYLWLVHWDO
)DGR VLQJHUV¶ YRLFH KDG SDUDPHWHUV WKDWPD\ EH
SRLQWHGDVGHWHFWRUVURXJKQHVVDQGSLWFKIRUJHQGHU
WHQVLRQ WXQLQJ HPRWLRQDO H[SUHVVLRQ FRRUGLQDWLRQ
RI EUHDWKLQJVSHDNLQJ DQG SUHFLVH DUWLFXODWLRQ IRU
SURIHVVLRQDO H[SHULHQFH ORXGQHVV HPRWLRQDO
H[SUHVVLRQ DQG FRRUGLQDWLRQ RI EUHDWKLQJVSHDNLQJ
IRU DJH UDQJH S *OREDO DSSUHFLDWLRQ KDG
VLJQLILFDQWGLIIHUHQWVFRUHVIRUJHQGHUDJHJURXSDQG
SURIHVVLRQDOH[SHULHQFH
3URIHVVLRQDO )DGR VLQJHUV H[KLELWHG ORZHU VFRUHV LQ
URXJKQHVV EUHDWKLQHVV WHQVLRQ DQG DVWKHQLD WKDQ
DPDWHXUV 7KHVH UHVXOWV PLJKW LQGLFDWH WKDW VLQJLQJ
WUDLQLQJ KDV DQ HIIHFW LQ WKHVH YRLFH TXDOLW\
SDUDPHWHUV SRVVLEO\ WKURXJK DFTXLVLWLRQ RI YRFDO
WHFKQLTXH
$VH[SHFWHGPDOH)DGRVLQJHUVKDG ORZHU)DQG
IHPDOHVKLJKHU) WKHUHIRUHDGHHSHUSLWFK IRUPDOHV
DQGDQDFXWHSLWFKIRUIHPDOHV7KLVDFRXVWLFPHDVXUH
LV DXGLRSHUFHSWXDOO\ UHODWHG WR SLWFK $ VDGGHU
HQYLURQPHQW GLVSOD\V GHHSHU VRXQGV %HKODX 
DQG )DGR LV D PXVLF VW\OH WKDW UHIOHFWV VDG DQG
PHODQFKROLF IHHOLQJV &DUYDOKR  7KHUHIRUH LW
ZRXOG EH H[SHFWHG D GHHSHU YRLFH KRZHYHU )DGR
HYROYHG7KLVHYROXWLRQLPSOLHGFKDQJHVLQO\ULFVDQG
PXVLF WKHVH GD\V LW¶V SRVVLEOH WR ILQGKDSSLHU)DGR
VRQJVDQGFRQVHTXHQWO\DFXWHVRXQGV$QRWKHUDVSHFW
WR EH FRQVLGHUHG LV SHUVRQDO VW\OH WKDW LPSOLFDWHV
FKDQJHVLQSLWFKZKLFKDGGVVLQJHU¶VYDULDELOLW\
7KHVLJQLILFDQWGLIIHUHQFHVSIRXQGEHWZHHQ
SURIHVVLRQDO H[SHULHQFH DPDWHXU YV SURIHVVLRQDO LQ
WXQLQJ FDQ EH H[SODLQHG E\ WKH ³WUDLQHG HDU´ WKDW
SURIHVVLRQDOV GHYHORS ,VKLL $UDVKLUR 	 3HUHLUD
DQGWKDWFDQEHDFTXLUHGZLWKVLQJLQJWUDLQLQJ
8QEDODQFHG UHVRQDQFH V\VWHP DIIHFW YRLFH
SURMHFWLRQDVLWZLOOQRWDOORZWRVKDSHDQGSURMHFWWKH
VRXQG DQG LQ HPRWLRQDO H[SUHVVLRQ DV D EDODQFHG
UHVRQDQFH V\VWHP DOORZV PXVFXODU PRELOLW\ WKDW
SURYLGHV GLIIHUHQW HPRWLRQV %HKODX  )DGR
VLQJHUV KDG GHYLDWHG VFRUHV LQ UHVRQDQFH YRLFH
SURMHFWLRQDQGHPRWLRQDOH[SUHVVLRQ
3KRQDWRU\ DQG UHVSLUDWRU\ FRRUGLQDWLRQ DQG
SUHFLVH DUWLFXODWLRQ KDG PRUH GHYLDQW VFRUHV LQ
DPDWHXUV YV SURIHVVLRQDOV 2QFH DJDLQ VHWV WKH
VLQJLQJ WUDLQLQJ DORQJ ZLWK WKH YRFDO WHFKQLTXH
GHYHORSHGLQSURIHVVLRQDO)DGRVLQJHUV'LIILFXOW\LQ
FRRUGLQDWLRQ RI EUHDWKLQJ GXULQJ SKRQDWLRQ LPSOLHV
GHYLDQW YRLFH SURMHFWLRQ ZKLFK LV UHODWHG WR
UHVRQDQFH DUWLFXODWLRQ DQG ORXGQHVV 3HQWHDGR
6RDUHVH&DPDFKR$OOWKHVHSDUDPHWHUVZHUH
KLJKO\ VFRUHG LQ )DGR VLQJHUV DQG PD\ KDYH
FRQWULEXWHG WR WKHLQFRRUGLQDWLRQVFRUHVRIEUHDWKLQJ
DQGVSHDNLQJ
&RQFOXVLRQ
($92=&YDOLGLW\DQGUHOLDELOLW\ZHUHWHVWHG$V
D9$VFDOHWKHUHDUHVRPHORZUHOLDELOLW\SDUDPHWHUV
7KHUHZDVDFOHDUWHQGHQF\ IRU67DQG6/7DQG IRU
)6DQG1/WRKDYHVLPLODUFODVVLILFDWLRQV7KLVPLJKW
EH GXH WR WKHLU DFDGHPLF DQG SURIHVVLRQDO
EDFNJURXQGV RU ODFN RI IRUPDO HGXFDWLRQ
UHVSHFWLYHO\.  
7KHMXGJHJURXSVXQDQLPRXVO\FODVVLILHG)DGR
PDOHVLQJHUV¶YRLFHDVORZDQGIHPDOHDVKLJKSLWFK
)DGR VLQJHUV¶ ORXGQHVVZDV JHQHUDOO\ FODVVLILHG
DVZHDN
)RU URXJKQHVV DQG EUHDWKLQHVV DOO  MXGJHV
JURXSV SUHVHQWHG D VLPLODU SDWWHUQ RI FODVVLILFDWLRQV
EXWZLWKGLIIHUHQWDFFHQWXDWLRQOHYHOV
7LPEUH ZDV FODVVLILHG DV GDUN IRU PDOH YRLFHV
DQGOLJKWIRUIHPDOHV%ULOOLDQFHZDVDEVHQWLQPDOHV
DQGSUHVHQWLQIHPDOHYRLFHV
9LEUDWR FODVVLILFDWLRQV ZHUH VLPLODU IRU DOO
MXGJHV JHQHUDOO\ H[DJJHUDWHG )HPDOHV ZHUH
JHQHUDOO\FODVVLILHGZLWKKLJKHUYDOXHV
7KLV VWXG\ GHYHORSHG D UHOLDEOH VFDOH DQG
UHYHDOHGWKHDXGLRSHUFHSWXDOSURILOHRI)DGRVLQJHUV
7KLV NQRZOHGJH FDQ EH JHQHUDOL]HG RQ SHGDJRJLF
FOLQLFDQGVFLHQWLILFOHYHO
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